We have developed a new algorithm that exploits BGP raw data to discover which economic relationships are established between pairs of ASes. We found that BGP data can contain several anomalous paths that are clearly in contrast with the valley-free rule introduced by L. Gao in a work done in 2001. We traced their dynamics over a month and discovered that most of them are the result of the combination of a particular common BGP misconfiguration and the BGP convergence delay. We deployed a tagging algorithm keen of these events that exploits the lifespan of each AS Path. Using the concept of two-way validation we are also able to assign a level of reliability to each resulting economic tag in order to compensate for the drawbacks introduced by the incompleteness of the BGP data in our possession. Our results indicate that exploiting current BGP datasets our algorithm can select the two-way validated economic relationship only in a small set of the connections.
Step B: Inference of a single economic relationship for each direct AS connection. All (tag, lifespan) pairs related to the same direct connection and with a comparable lifespan (i.e. lifespan differs at most N orders of magnitude) have to be merged.
Merging matrix
Step C: Final tagging and two-way validation. In order to have the economic relationship existing between AS A and AS B, the tags inferred for (A,B) and (B,A) connections have to be merged, exploiting the same approach used in Step B.
If there is a tag for both (A,B) and (B,A) and their lifespan is comparable, then the tag is said to be two-way validated
Economic relationships and valley-free rule
In the literature, economic relationships between ASes are usually classified into:
• Provider-customer (p2c): an AS (customer) pays another AS (provider) to obtain connectivity to the rest of the Internet, i.e. to reach all ASes that it cannot reach in other ways
• Peer-to-peer (p2p): a pair of ASes (peers) agree to exchange traffic between their respective customers (typically free-of-charge)
• Sibling-to-sibling (s2s): a pair of ASes (siblings) provide each other with connectivity to the rest of the Internet L. Gao in her work proved that if all ASes respect the export policies imposed by such economic relationships, then the AS path in any BGP routing table must be valley-free. In other words, an AS should not transit traffic between two of its peers, two of its providers or one of its peer and one of its provider
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Results
The number of confirmed tags is ranging from 4.5% to 6.4% for raising N M AG . However, the higher the value of N M AG , the higher is the probability that transient paths will affect the final tag decision lowering the reliability of the algorithm itself. The presence of a large percentage of unconfirmed relationships is caused mainly by lack of information and by the fact that the route collectors cannot gather all the possible AS paths due to BGP decision processes. However, if we consider stub AS (i.e. ASes that do not transit any IP traffic for any other ASes) as customers in the relationships where are involved, the percentage of confirmed tags raise to near 60% for all the N M AG considered.
Future Works 
Tier 1 ASes
A Tier-1 AS is an AS that is able to reach all other Internet AS without recurring to any provider, i.e. a Tier-1 AS has no provider. A non-Tier-1 AS should be able to reach all the Internet networks, thus there must exist at least one AS path including the considered AS and a Tier-1 AS. The valley-free property and the presence of Tier-1 into an AS path, allow to infer the economic relationships between the ASes forming the path.
